Purification and characterization of recombinant human coagulant factor XIII A-chains expressed in E. coli.
The purpose of this study was to develop an Escherichia coli expression system to facilitate study of the structure and function of blood coagulation factor XIII (FXIII) A-chains. We engineered an NcoI site into the full-length FXIII A-chain cDNA and subcloned it into pKK233-2 expression vector. A low level of full-length FXIII A-chain and a 30-kDa FXIII A-chain-related antigen were expressed in the JM 105 strain of E. coli. Protein sequencing of the 30-kDa protein demonstrated that it was synthesized by internal translation starting at either Met474 or Met475. We mutated the internal ribosome-binding sequences from AGGA to TGGT (pKF13A2 construct) and found that it yielded a 30-fold increase in the production of full-length FXIII A-chains. JM105 harboring pKF13A2 produced 20 mg of soluble FXIII A-chains antigen from 1 liter culture in TB medium. The recombinant FXIII A-chain was readily purified to homogeneity through PEG fractionation, Q-Sepharose, and mono-P column chromatography with a 2100-fold increase in specific activity and a yield of 150 to 200 micrograms of FXIII A-chains per liter of culture. The purified FXIII A-chains behaved as a dimer on gel filtration analysis, were thrombin- and calcium-activated, cross-linked fibrin, and bound to fibrin to the same extent as purified plasma FXIII A-chains and recombinant FXIII A-chains purified from yeast. These results document that FXIII A-chains can be readily expressed and purified from E. coli culture and that they retained properties similar to those of purified human factor XIII A-chains.(ABSTRACT TRUNCATED AT 250 WORDS)